Abstract
Subjects in the Ex + placebo and Ex + curcumin groups underwent aerobic exercise training 9 more than 3 days per week (2-3 supervised sessions and additional home-based training) for 10 8 weeks as previously described. 10 Initially, subjects performed cycling and walking 30 11 min/day at a relatively low intensity (60% of their individually determined maximal heart rate, 12 which was evaluated by the maximal cycle exercise test). As their exercise tolerance 13 improved, the intensity and time of aerobic exercise were increased to 40-60 min/day at an 14 intensity of 70-75 % of the maximal heart rate. Heart rate during exercise was evaluated by a 15 digital pulse rate monitor (SM-66; Skynie, Tokyo, Japan). Subjects recorded their actual 16 exercise and any additional physical activity on diary basis. Adherence to the exercise 17 prescription was documented through the use of a uniaxial electrical accerometer (Lifecorder; 18 KENZ, Nagoya, Japan) and physical activity logs as described previously. 17 Subjects in the 19 placebo and curcumin groups were instructed not to change their level of physical activity. 
where D1 and D0 are the maximal and minimum arterial diameters, and P1 and P0 are the 11 highest and lowest blood pressures respectively. In addition to arterial compliance, the 12 β-stiffness index was analyzed using the following equation:
The β-stiffness index provided an index of arterial compliance adjusted for distending 
Results

19
In the exercise groups (Ex + placebo and Ex + curcumin), the average frequency and (95% ± 3% in placebo; 99% ± 1% in curcumin; 98% ± 1% in Ex + placebo; 98% ± 1% in Ex 26 + curcumin).
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8 Table 1 shows the baseline characteristics of the study participants. Before the 1 intervention, there were no significant differences in any of the variables among groups.
2
Body weight and body mass index decreased in the Ex + curcumin group (P < 0.05). in the exercise groups (both Ex + placebo and Ex + curcumin groups) increased significantly 7 after the intervention (P < 0.05). As shown in Table 2 , there were no statistically significant differences in the 10 baseline hemodynamic parameters at rest among the groups before intervention. Heart rate 11 did not change in any of the group. After 8weeks of intervention, brachial and carotid systolic 12 blood pressure decreased in the curcumin, Ex + placebo, and Ex + curcumin groups (P < 13 0.05). Brachial diastolic blood pressure significantly decreased in the Ex + curcumin group (P 14 < 0.05). Brachial pulse pressure significantly decreased in the Ex + placebo group (P < 0.05).
15
IMT did not change before and after each intervention in all groups. Carotid pulse pressure 16 and ß-stiffness index significantly decreased in the Ex + placebo and Ex + curcumin groups 17 (P < 0.05).
19
There was no significant difference in the baseline carotid arterial compliance 20 among the groups (Fig. 1) . After 8 weeks of intervention, carotid arterial compliance 21 increased significantly in the curcumin, Ex + placebo, and Ex + curcumin groups. There was 22 no significant change in carotid arterial compliance in the placebo control group. The percent 23 change in carotid arterial compliance was significantly greater in the Ex + curcumin group 24 than in the placebo group (Fig. 2) . On the other hand, the percent change in the curcumin 25 group or the Ex + placebo group statistically did not differ compared with the placebo group 26 (Fig. 2) .
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Discussion
1
The main findings of the present investigation were as follows. A regular ingestion 2 of curcumin significantly increased carotid arterial compliance in postmenopausal women.
3
The magnitude of improvement by curcumin was similar to that of exercise training alone.
4
Moreover, the combination of exercise training and curcumin ingestion led to a greater 5 improvement in arterial compliance compared to that achived with either treatment alone.
6
These results suggest that a combination of exercise and curcumin can have a strong positive 7 effect on arterial compliance. The mechanism responsible for the curcumin ingestion induced improvement in 5 arterial compliance is unclear in this study. Arterial elastic property is associated with 6 inflammatory cytokines, such as tumor necrosis factor-alpha (TNF-α). 12 Curcumin exerts 
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and α-adrenergic vasoconstrictor tone. 28 To the best of our knowledge, there have been no 1 reports that curcumin positively influence these mechanisms. Therefore, curcumin and curcumin ingestion appears more effective than a single intervention.
6
It is unclear that body weight and BMI decrease only in the Ex + curcumin group.
7
Little is known to the effect of curcumin on body composition. An animal study suggests that expressed as mean ± SE. *P < 0.05 placebo vs. exercise + curcumin (Ex + curcumin). 
